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Abstract

The Career History Archival Medical and Personnel System (CHAMPS) is a computerized medical
and personnel database that provides information on cancer, chronic diseases, occupational and
preventive medicine, epidemiological research, and medical management in the Navy. The database was
created by researchers at the Naval Health Research Center (NHRC) for Navy enlisted personnel, and
currently is being expanded to include all military personnel. CHAMPS organizes data entries, called
events, in chronological order by type and date of event and tracks all active-duty service members from
date of entry to date of separation. Each event record contains a set of variables that indicates the type
and date of the; event and the member's status at the time of the event. Event records include medical and
personnel data. The Epidemiological Interactive System (EPISYS) provides a desktop interface for rapid

automated analysis of the epidemiological data contained in CHAMPS.




- Introduction

The Career History Archival Medical and Personnel System (CHAMPS) of the Naval Health
Research Center, San Diego CA, is a comprehensive database on personnel and medical information on
all members who have served on active duty in the Navy, Marine Corps, Army, Air Force, and Coast
Guard (1). For Navy enlisted service members, the database covers the period from 1 January 1965 to
the present. The extent of career history to be covered for all other service personnel is shown in Table 1.
The process of including data for the populations in Table 1 is in progress.

Personnel data for the Navy and Marine Corps were compiled from Bureau of Naval Personnel and
Marine Corps Headquarters files. Medical records for Navy enlisted members were compiled from four
electronic files: hospitalization records, medical board findings, physical evaluation board findings, and
death records. These files were provided by the Navy Medical Information Management Center
(NMIMC), Bethesda, Maryland. All data were edited for accuracy and consistency before entering
CHAMPS. All social security numbers (SSNs) were verified, and SSNs that could not be verified were
corrected using name and birth date as alternate identifiers. Data elements were kept constant when
possible, and all changes in content or coding were documented in a separate electronic documentation
file. As new files for the Army, Air Force, and Coast Guard become available, they are being integrated
into CHAMPS.

The CHAMPS database combines all component files and data entries, called events, in
chronological order by type and date of event, and tracks active-duty members from the date of accession
to the date of separation from active service. CHAMPS tracks cross-service changes, such as from Navy
to Air Force, and changes from enlisted to officer status. As of 2 January 2002, the CHAMPS database
included records of more than six million service members.

Brief History of CHAMPS
Hospitalization records were first obtained by a predecessor laboratory to NHRC from the Naval

Medical Data Services Center (now the Naval Medical Information Management Center (NMIMC)) in




the late 1960's. The original purpose was to support studies of mental and psychosomatic disorders. In

1975, the mission of the laboratory was broadened to study all diseases, and the organization became
known as Naval Health Research Center (NHRC). NHRC periodically receives medical records from
NMIMC that are used to update Navy hospitalization files. The data base currently is being expanded to
include all active-duty military personnel, based on records from a number of sources (Table 2).

The CHAMPS database was created by Milan Miller with help from other staff. Miller obtained
service history information for Navy enlisted personnel in order to provide denominator data for
computing disease incidence rates, and the very large database was moved to the Argonne National
Laboratory at the University of Chicago. In recent years, the CHAMPS database has resided at the
computer facilities of the Naval Postgraduate School, Monterey CA, CHAMPS has been a major
resource for research at NHRC over the past three decades, and many other Navy and university
laboratories have used it for epidemiological research. Early research using CHAMPS included a study
of Navy enlisted personnel with the sickle-cell trait, glucose-6-dehydrogenase deficiency, and other
hematological anomalies. CAPT Charles Brodine and CAPT D. E. Uddin collected blood samples from
8,725 black sailors during the week they entered the Navy. Researchers at Bethesda Naval Hospital
analyzed the samples for sickle-cell trait and other anomalies. Anne Hoiberg of NHRC conducted the
medical and service history follow-up using CHAMPS and determined that sickle-cell trait did not
importantly affect health or performance during four-year enlistments (2). Research conducted at NHRC
during the past decade on cancer and AIDS, including human immunodeficiency virus (HIV) infections
associated with visits to foreign ports, was facilitated by CHAMPS. The system was a key component of
the Navy And Marine Corps HIV Central Registry, a comprehensive tracking system established in the
1980s for HIV testing and documenting the incidence and course of AIDS in the Navy and Marine Corps
under the direction of Dr. Frank Garland (3). Data from this collaboration resulted in research published

on time trends in HIV infection (4), risk of HIV infection associated with visits to foreign ports (5), and



in studies that analyzed immunological data on HIV rapid progressors and provided immunologically-
based guidelines for future HIV vaccine development (6,7).

CHAMPS was instrumental in performing occupation health research on Hodgkin's lymphoma (8),
testicular cancer (9), non-Hodgkin's lymphoma (10), leukemia (11), and malignant melanoma (12).
CHAMPS provided the basis for performance of the largest study to date reporting on incidence of
diabetes in young adults (13). The melanoma research led to subsequent identification of ultraviolet A
exposure as a major risk factor for melanoma and to recognition of the inability of ultraviolet B
sunscreens to prevent the disease (14). This finding has become part of a proposed national campaign for
melanoma prevention (15).

CHAMPS was instrumental in performing a collaborative investigation of a cluster of leukemia
cases in children at Fallon, Nevada, site of Naval Air Station, Fallon, Nevada. CHAMPS resources were
used to identify the history of duty station assignments of parents of children from Navy and Marine
Corps families who developed leukemia during recent years (16).

CHAMPS has been used by the Space and Naval Warfare Systems Command (SPAWAR), San
Diego, to evaluate the effects of enlistment waivers on performance and early attrition and to track
training school assignments. The database has also been used for a study led by Dr. Gerald Larson of
NHRC measuring premature attrition rates in Navy enlisted personnel and recently by Gunderson et al.
for an assessment of trends in the incidence of infectious diseases in Navy personnel (17).

Gunderson has briefed the Armed Forces Epidemiological Board (AFEB), a panel of experts who
advise the Surgeon Generals of the Navy, Army, and Air Force, on the CHAMPS database. Dr.
Theodore Wpodward, chairman of the AFEB, appointed a special task force of AFEB members and
other experts to evaluate CHAMPS as a possible model for a triservice database to support
epidemiological research. The task force reported in 1983 that CHAMPS met many requirements for

such a triservice role.




Event Records with Data Elements or Variables
CHAMPS career and medical histories contain a series of event records that reflect important
changes in status during active-duty military careers. Event records are arranged in chronological order
so that a set of records for an individual provides a logical and comprehensive history from the time of
enlistment to the time of discharge. Each event record contains a set of variables that reflect the type and
date of the event and the member's status at the time of the event. There are two types of event records:

personnel and medical.

The first event in CHAMPS histories is the accession event. Variables included in the accession
event record are listed in Table 3. The personnel data in the accession event record provide a
comprehensive set of descriptors for the incoming recruit. Subsequent records reflect changes in the
individual's career as they occur.

Additional event records reflect changes in personnel data are created for changes in pay grade, duty
station, name, Social Security Number, and for unauthorized absences, desertion, and discharge. Each
record contains the same personnel data variables as the accession record except for a few new variables
that are unique to the particular event record. The values for commonly used variables, such as age, pay
grade, rate (occupation), duty station, marital status, dependents, and length of service are current for the
event date. The most important unique variables for the various event records are :

-Pay Grade: Rate authorization, effective pay date

-Duty Station : Activity (type of ship or duty station), home port, Zip code

-Name and previous names

-Social Security Number (SSN): previous SSNs, verified SSN

-Unauthorized Absence/Desertion: Date, member's activity

-Discharge: Date, DoD loss code (grouped), Original DoD loss code, enlisted designator, secondary

Naval Enlisted Classification, and Defense Manpower Data Center Separation Code.




The second series of event records pertain to hospitalizations and other medical events. Variables
for the hospitalization record are listed in Table 4. Other medical event records, such as those reporting
results of medical boards and physical evaluation board, death of the service member, and HIV testing
and serological status, have unique variables that apply specifically to that finding or event. Common
variables include date and type of event, pay grade, occupation, cause of injury (when applicable),
existence of a condition prior to enlistment, duty station, number of days from first event, age, length of
service, medical treatment facility, and patient category, if applicable. Data elements that vary over time,
such as age, pay grade, and occupation, are obtained from personnel records because demographic and
current status data contained in medical records are often inaccurate. Age at event, for example, is
computed by subtracting birth date from date of the event. Medical and physical evaluation board
records are complete only through 1988.

The Demographic Event Record always appears first in any complete listing of event records
because it contains a summary of the individual's entire career and medical history and often can be used
to select subpopulations of particular interest for detailed analyses. The variables in the Demographic
Event Record are contained in Table 5.

Epidemiological Interactive System (EPISYS)

The Epidemiological Interactive System (EPISYS), created at NHRC, provides an easy-to-use
desktop interface with the CHAMPS databases (18). EPISYS is a sophisticated, custom-designed
program that currently contains hospitalization, demographic, occupational, and duty assignment records
for all Navy enlisted personnel on active duty between January 1980 and December 1999. This program
provides rapid access to, and automated analysis of, CHAMPS data. EPISYS uses person-years as
denominators and computes first hospitalization (incidence) rates and standardized incidence ratios with
confidence limits for any disease and time period by sex, race, age, pay grade, occupation, and type of
duty station, including type of ship, or any combination of these. The results are available in a matter of

seconds after a data request has been defined. The program also shows admission counts by medical




facility and has a number of other features available such as time series, cluster analysis, and multivariate

analysis. The program was written by Dr. Ivan Show and is maintained by Martin White.

Computer, Programming, and Storage Requirements

It is essential that CHAMPS reside on a large, mainframe computer. The volume of data, the very
large amount of storage required, and the necessity for high-speed processing dictate that computer
capacity must be maximum in terms of current technology. CHAMPS presently resides on computers
located at the Naval Postgraduate School, Monterey, California, using the IBM $390 mainframe with the
following software systems: Multiple Virtual Storage/ Extended Architecture, Virtual Machine/Extended
Architecture, Time Sharing Option, Conversational Monitor System, and SAS. The database can be
accessed on terminals at NHRC, and data readily can be edited, corrected, and manipulated. Data sets
can be easily extracted for analysis. Data processing is extremely fast (more than one million records per
minute). The organization and structure of the database facilitate complex longitudinal studies. Results
for large data searches can be made available almost instantaneously. Management of very large
databases such as CHAMPS currently is impossible on microcomputers. Attempts to implement
databases of similar size on microcomputers have resulted in slow and inefficient data processing.
Benchmark studies have shown that because of slow input-output operations, microcomputers require
hours to complete data processing that requires only seconds or minutes on a large mainframe computer.

The data processing languages used for CHAMPS on large computers are Common Business
Oriented Language (COBOL) and the Statistical Analysis System (SAS). COBOL has been in use for
many years and as a major programming language for large-scale business applications and management
of large data bases. Some of its applications have been upgraded to keep up with advancing technology.
The CHAMPS event structure is unique in providing complete histories of health and performance for all
individuals on active duty. This is possible on such a large scale only with a combination of COBOL and

SAS for analysis




Database Management: Staffing and Resources

Over the past 30 years, development and management of CHAMPS was funded mainly by principal
investigators budgeting relatively small amounts of project resources required for computer costs, data
processing and analysis, or similar categories of costs. Because many projects utilized CHAMPS over
the years, the cost per project was usually small in relation to the benefits gained. Using the CHAMPS
database meant that data acquisition costs were essentially zero, that is, the data were free except for the
cost of tapes to transfer data from the source. Data acquisition costs can be very high when investigators
must be sent into the field to collect questionnaire, interview, or observational data. This is one reason
that investigators prefer to use CHAMPS if appropriate to the particular task. Another consideration is
the speed and ease of data processing and analysis.

Certain projects that have major or sole dependence on CHAMPS data, such as the tracking of HIV
testing, required much greater resources than projects that are less dependent upon CHAMPS data.
Principal investigators who use these resources budget for them as a cost of doing research. Core
capability funding and overhead funds are also necessary to maintain continuity and proper management;
they also support a central, laboratory-wide capability and service to assist NHRC users and Navy and
DoD customers.

CHAMPS requifes a team for computer systems management that will constantly support
acquisition and management of medical and career data for all active-duty military personnel. Sources
for data acquisition currently include the Defense Enrollment Eligibility Reporting System (DEERS),
Monterey, CA; the Defense Manpower Data Center, Monterey, CA; the DoD Executive Information/
Decision System (EI/DS), Washington, DC, Standard Inpatient Data Record (SIDR) files; and U.S. Army
Medical Research and Materiel Command, Fort Detrick, MD for Standard Ambulatory Data Record
(SADR) and other data files. A more complete list of data sources is provided in Table 2. CHAMPS can

import foreign databases very easily. Such foreign files are processed through the SSN verification




system. CHAMPS requires a valid SSN, name, date of birth, and date of event. When the data are
certified, a unique event code is assigned to the file, and it is merged into CHAMPS.

Demographic, career history, and medical records are organized into a chronological format which
facilitates creation of data extracts to be used in prospective longitudinal studies. COBOL and SAS
software are used to create extracts for epidemiological studies. The Space and Naval Warfare Systems
Command (SPAWAR) has developed a prototype web-based secure front-end that provides selected
data lements to approved DoD users.

Performing these functions and operations quickly and efficiently requires a permanent computer
systems specialist staff in addition to the CHAMPS manager. In addition to maintenance and
management of the CHAMPS database, this team should provide capabilities including: quick response
to Navy and Department of Defense inquiries and requests, creation of data extracts for research studies,
assistance to authorized users, training for new users, building tables for general use, and other activities
that facilitate research planning and execution.

Changes in Reporting of Hospital Admissions

Prior to 1990, BUMED had in place a long-standing requirement that all Navy medical facilities,
ashore and afloat, report admissions to the sick list (hospital admissions) to NMIMC, whose
responsibility it was to compile complete and accurate medical statistics for use by administrators,
medical planners, and budget analysts. NHRC has made use of these files for research on disease and
injury trends in Navy and Marine Corps populations, including crews of deployed ships. In 1990
shipboard medical facilities stopped reporting their admissions, resulting in a substantial loss of inpatient
morbidity data for a number of subpopulations. The greatest loss of data was for aircraft carriers, which
involved non-reporting of admissions from carriers' crews, admissions from air wings aboard the carriers,
and from ships' crews accompanying carriers during deployments. Amphibious assault ships also no
longer reported admissions beginning in 1990 from ships' crews and Marines carried aboard during

deployments.
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This loss of data during the 1990s made it impossible to obtain complete hospitalization data for
administrative or research purposes; all databases including CHAMPS were affected. Hospitalization
data for deployed naval forces were nonexistent (virtually 100% loss of data). The effects of the missing
shipboard admissions were greatest during the Persian Gulf War. This was because a large number of
Navy and Marine Corps personnel were deployed, and none of the admissions that occurred in the Gulf
region to ship or shore facilities there were reported to BUMED during the 1990s. Two Navy mobile
field hospitals in Saudi Arabia did not report any admissions during 1990-1992. Lost shipboard and
mobile hospital admissions may have affected reported hospitalization rates for Gulf War veterans that
were based upc.m- incomplete data. Other published studies of deployed personnel by the Army also
utilized incomplete Navy and Marine Corps hospitalization data, mainly due to non-reporting of
admissions to medical facilities aboard ships. Career history (personnel) data were not affected by the
missing hospital admissions data, and hospitalization data for shore-based personnel were not affected.

CHAMPS users should be fully aware of the missing data problem to avoid error.

A second change in reporting procedures that affected hospitalization data, including CHAMPS,
was the reporting of Navy and Marine Corps admissions to Army and Air Force hospitals, beginning in
the last quarter of fiscal year 1988. This change in reporting occurred with implementation of the
Composite Health Care System in October 1988, and resulted in more than 43,000 additional admissions
reported for Navy enlisted members during the 1990s. A third change in reporting procedures was the
separate reporting of ambulatory cases (mostly surgical cases that did not need hospital aftercare)
beginning in October 1996. This change in reporting resulted in a decline of approximately 20% in
reported admissions.

Unique Capabilities of CHAMPS in DoD

CHAMPS is a unique DoD resource. It is the only comprehensive database that provides an

archival, longitudinal record of career events and hospitalizations from the date that an individual's

service begins until the date of separation or retirement (Table 6). Other databases, such as the EI/DS
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SIDR database, provide data on hospitalizations but not on career events. Such databases provide source
information that is used in CHAMPS, but they lack the denominator information needed to determine
rates. Rates are central to epidemiological research and cannot be computed without accurate
denominators. CHAMPS provides both numerator and denominator data. It allows calculation of
person-time rates for analytical strata that are required in epidemiological research on military
populations, including simultaneous stratification for age, sex, race, branch of service, pay grade group,
occupation, and duty station. It supports studies that examine the relationship between duration and
nature of service and incidence of hospitalized disease, while controlling for age and other demographic
characteristics.

CHAMPS is used mainly through data extracts. In addition to this vital role as a source of numerator
and denominator extracts for research, CHAMPS supports a narrative format that provides a
chronologically arranged history of the individual's entire military career. Itis a unique, event-driven
system that combines data from numerous sources in the DoD into a single, coherent, chronologically
organized record. It uses powerful software that allows rapid quality assurance and editing, integration
of new data, and manipulation of the approximately 6 million career histories that it contains. CHAMPS
is updated on a quarterly basis to reflect the latest career changes and medical events during an
individual's military career.

The design of CHAMPS is analogous to that of a relational database. Like commercial relational
databases, its architecture allows any number of records to be incorporated for a particular individual. It
operates with a minimum of computing overhead. For this reason, it runs faster than commercial
relational databases which at times have large computing overhead burdens. CHAMPS is designed to be
maintained by programmers trained in COBOL without specialized knowledge of proprietary database
systems. Most scientific analyses require American Standard Code for Information Interchange (ASCII)
text files that read into program packages such as SAS or Statistical Package for the Social Sciences

(SPSS) to create files for analysis. CHAMPS is an excellent source of such ASCI files, based on
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existing extraction routines that are modified as needed to accommodate formats specified by
researchers. A number of other reports reflect the use of CHAMPS as a major research resource (19-38).

More than 200 studies at NHRC and other laboratories have involved CHAMPS since 1968.

The Future of CHAMPS

CHAMPS will make possible systematic epidemiological studies of disease and injury rates in all
services. There is a long history of the use of CHAMPS for studies of morbidity, mortality, and
performance in the naval service over the past three decades, and many of these past studies involved
issues of special concern to line commands, Navy BUMED, and DoD. Of particular value are
capabilities for longitudinal studies involving entire naval careers. Notable advantages of CHAMPS over
other large data bases include the ease of incorporating other databases for special studies, the possibility
of conducting manpower and performance studies as well as health-oriented studies, and the ability to
conduct comparative studies across services using a common set of variables.

Problems facing CHAMPS in the future have to do with assuring adequate staffing and resources to
make full use of these assets and to provide sufficient assistance and liaison to both Navy BUMED and
DoD managers and research investigators to assure its maximum and effective use for improving health

care and preventing diseases and injuries.
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